In order to correct iron saturation effects and shape the beam working line, superconducting trim coils have been constructed, which operate inside the main coils.1-2 Detailed studies of mechanical properties, quench behaviour, fields produced and hysteresis have lead to the production of accelerator quality coils generating the required strength harmonics up to cos (70). These are routinely installed in CBA main magnets and operate at 80% of short sample with negligible training in an ambient field of more than 5.3T.
Introduction
Because of the high dipole fields (5.3T) employed in the CBA main ring and the comparitively large size of the beam at injection, the required capacity of trim coils producing multipoles higher than quadrupole is surprisingly large. This Figure 1 shows the computed current needed in the 20, and 50 coils for the combined effects.
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General Design
Because of space limitations and the large capacity required, the trim coils will be located concentric with the main magnets. This greatly increases the available length but generates other constraints:
i)
The coils must be superconducting. ii) The critical current of the superconductor will be degraded by the superimposed ambient field.
iii) The interaction of this large field and the current in the trim coil will produce large forces. iv) Figure 2 shows that the space available for these coils is minimal.
Coil Configuration
Because of the small space available the only practical solutions seem to be 2 or The former (XT9.1) shows a strong dependence of peak current upon the number and polarity of harmonics excited, in addition it shows large amounts of training and some loss of training upon polarity changes.
These are all believed to be symptons of mechanical defects in the structure. The data below (for XT15.1) illustrates the performance when the known defects were remedied. There is no training, and only weak dependence upon polarity chosen. Figure 5 summarizes the results of full scale dipole coil tests to date. Referring back to Fig. 5 one sees that the limiting current which a trim coil can reach is a function of the currents in all segments of the coil and the amount of training. This information has been simplified for plotting in Fig. 5 by considering only the worst combination of currents (which varies from coil to coil); the low point of the arrow is the first quench in this configuration, the dot in the center is the value reached after approximately 5 quenches in each configuration, and the tip of the arrow is the highest value reached after testing. In some cases the coils exhibit detraining (i.e., running with reversed polarity degrades the performance in the original polarity and the coil must be retrained to reach maximum current). For coils where this occurred, the low point of the detraining has been plotted. Detailed examination of the data for this coil exhibits: i) no training, ii) no dependence upon the overall excitation configuration (except for the small effect due to selffields), iii) no detraining, iv) The coil was also tested at 5.0°K in addition to the standard 4.50K, this reduced its peak current by 48 + 12 amps, the calculated reduction for this NbTi cable is 58 amps.5 Together these observations are strong evidence that this coil achieved the conductor critical current.
For XT15.1 and XT14.1 the seven strand conductor used previously was replaced with 10 strand cable, with a 40% higher critical current. The performance of XT15.1 is excellent. Examination of the detailed data indicate that its performance was limited by deformation of the entire structure. XT14.1 did not have the fiberglass outer jacket around the conductor and its performance is inferior. 
